Analysis of new land development in Korea by Barlowe, Raleigh & Haley, W. J. et al.
AGENCY FOR INY.NNATIONAL 09VILOPMENT FOR AID USE ONLY 
W A SH IN G TO N , 0 . C. 2oS1062 (
-,BIBLIOGRAPHIC INPUT SHEET 
A. PRIMAR V 
I. SUBJECT Agriculture AE10-O000-G704 
CLASSI.
 
FICATION 
 . SECONDARY 
Agricultural economics--Korea Rep.
 
2. TITLE AND SUBTITLE 
An analysis of new land development in Korea
 
3. AUTHOR(S) 
Barlowe,Raleigh; Haley,W.J.; Kim,Byeong-do; Ryu,B.S.; Vincent,W.H.
 
4. DOCUMENT DATE S.NUMBER OF PAGES S. ARC NUMBER 
1973 56p. AMC 
7. REFERENCE ORGANIZATIOti NAME AND ADDRESS 
Mich.State
 
8. SUPPLEMENTARY NOTES (Sponeotlng Ordanlsalon, Publlahere, Avivalebility) 
(I, KASS special rpt.no.3)
 
9. ABSTRACT 
10. CONTROL NUMBER 11. PRICE Of DOCUMENT 
PN-AAB-777 
1. DESCRIPTORS S. POJECT NUMBER 
Agrarian reform 
Korea Rep. 14. CONTRACT NUMBER 
Land tenure CSD-2975 Res. 
Models 1S. TYPE OF DOCUMENT 
AID 59u, 1 14-741 
KOREAN AGRICULTURAL SECTOR STUDY
 
Special Report 3 
AN ANALYSIS OF NEW 
LAND DEVELOPMENT IN KOREA 
Raleigh Barlowe Byung Su Ryu 
William J.Haley Warren H.Vincent 
Byeong Do Kim 
Agricultural Economics Department of 
Research Institute Agricultural Economics 
Ministry of MICHIGAN STATE 
Agriculture and Forestry. UNIVERSITY 
Seoul, Korea East Lansing 
This publication is One of a series of Korean Agri.cultural Sector 
Study Special Reports. Through the cooperation of the Republic of Korea, 
Michigan State University and USAID, an agricultural sector study, entitled 
Korean AgricultUral Sector Analysis and Recomended Development Strategies, 
1971-1985 was completed between September-1971 and July 1972. Concurrent 
with and contributing to the sector study the rudimentary components of 
a computerized simulation model were developed. This work continues With 
the objective of developing and institutionalizing a fully operational 
agriculture sector simulation model as a tool for use by Korean decisian 
makers in policy formulation and program development. 
The KASS special reports are the result of the work of a number of 
joint Korean and American task forces established to collect and analyze 
data and develop working papers on a variety of specific topics for back­
ground and input and follow up to the sector analysis efforts. The reports 
are joint publications of the Agricultural Economdcs Resarch Institute, 
Ministry of Agriculture and Forestry, Republic of Korea and the Department 
of Agricultural Economics, Michigan State University, East Lansing, 
Michigan. 
Glenn L. Johnson, Project Director, MSU 
Dong Hi Kim, Director, AERI 
George E. Rossmiller, Field Project Leader, MSU 
Page 
Introduction *. 

Problem Setting ...................... 1
 60.............. 
 ****.... 2 
Emerging Demands for Land 
.......................
Supply of Land for Agricultural Use ................. 27

The Korean Land Base ......... **................ 10
 
..... o........... .. 16
M-I.rgin Between Farm and Forest Land Use 
Objectives in Land Tenure Programs 
.....
 
Accomplishments of the Land Reform Program 
18
 
20
A Regression Ydel of Land Expansion 
. . .. .. .. . .. **. .25

Introduction ............................. i 25
Economically Usable Land 
.................... 
.
 ••..... .... .... 26

Linear Prograrmitng Analysis .................... 
............ 32
Summary of Policy Recommendations ................ 
............ 

.... 35 
Appendix 1 ....o.. 
 "................. 37
 
Appendix 2 .......... .......................... 
 43 
Appendix 3 ... 
 44 
Introduction
 
'Arms reporc considers sane of the institutional and noninstitutional 
factors affecting the use of agricultural land in the Republic of Korea 
(ROK). Attention will be given to the distribution of land among conpeting 
uses and how that distribution is affected by various economic changes. 
To investigate analytically how land and water resources are used, effects 
from both the anticipated demand for and the potential supply must be 
considered. Primary emphasis here will be given land rather than water 
use because it is felt that the ROK is aware of the importance of water 
management and is taking measures which will deal with the potential problems 
before they become critical. 
The report is organized into four parts. In the first section dealing 
with the general setting of the problem, consideration will be given to 
objectives in land tenure and the accomplishments of Korea's land reform. 
The second and third sections will contain the epirical analysis with a 
fourth section summarizing the results. The empirical analysis offers 
two approaches: first, a single equation regression model, and secondly, 
a linear programming model which will look more carefully at upland develop­
ment cost and utilization. 
The regression model will be a reduced form equation from the supply 
and demand for land which depends on the agricultural prices, nonagricultural 
prices, government investment in agriculture land development, and demographic 
characteristics of Korea, assuch population and the rapid urbanization 
which has continued over the last several years. In the regression model 
the dependent variable whose variation we seek to explain will be total 
land in agricultural use over time. 
An alternative model will be presented which takes a different approach 
to explaining land utilization. The linear programming model presented here 
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takes the total land potentially usable in agriculture less what was 
 in 
use in 1969 and attempts to discover how much of this land would be used 
'and for what purpose under alternative sets of assumptions about output 
and input prices. Attention is paid to the intensive margin in which 
several crops can be grown and farmers must decide which ascrop to grow, 

well as the extensive margin un which 
new land can be brought into pro­
duction given the rent combination of output and input prices.
 
Between these two approac aes the reader should get a reasonable view 
of the possibilities of expanding the land base of Korea and how the 
allocation of land among crops will vary with price changes. 
Problem Setting 
Some of Korea's major land and water resource problems center in the
 
question of, does the nation have 
sufficient resources to care for the 
type of future it envisages for itself? Realistic plarming for the future 
calls for careful analysis of the present situation with respect to supply 
and demand relationships, the changes in this situation that can be anti­
cipated in the foreseeable future, and the nation's ability and willingness 
to marshall its resources for attainment of the ends it has in view. 
Emerging Demands for Land 
Korea's demand for land resources and for the products of land reflects 
its status as a rapidly developing nation. The population is growing and 
the nation is becoming more urbanized. Literacy levels rising and stu­are 
dents are securing more education than in earlier years. Individual and 
national productivity are rising. Average real income and levels of living 
are improving. All of these factors signal an upward surge in the overall 
demand for land and the products of land. 
Official census findings show that the population of the Republic of 
-J
 
Korea increased from 16.2 million in 1944 to 20.2 million in 1949, 25.0
 
million in 1960, and 31.8 million in mid-1970. The size of the popUlation
 
almost doubled in the 26 years following 1944. This doubling, which in part
 
reflects the immigration of people fran North Korea, represents a very rapid
 
rate of population growth. 
It means that the land resources of South Korea
 
have been called upon to feed, clothe, and house twice the resident population
 
it supplied at the end of Wo;ld War II. 
This development by itself has created tremendous problems for the ROK.
 
Its implications for the future are further ccmlicated by the irrinent pro­
spect of further population growth. 
David Scott of the Population Council
 
projects a total population of 40.9 million in 1985 with the assumption of
 
a low fertility variant, 41.8 million with a 
moderate fertility variant,
 
and 46.3 million with a high fertility variant. If population increases at
 
the moderate level, the nation will have to plan to feed, clothe, and house
 
approximately one additional person for every three people in the population
 
in 1970.
 
The above quot3d statistics indicate only part of the picture concerning 
the emerging demand for land resources. Analysis of the population growth 
situation in the ROK provides a strong basis for hope that the rate of popu­
lation increase will indeed continue to decline and approach a stability
 
level.1 
 South Korea has shifted from its classification among the "high
 
population growth" nations to the "transitional growth" category. Progress
 
1Significant differences of opinion have been advanced concerning the
prospects for additional population growth. Some writers, who can often best
be described as alarmists, predict that the population of developing nations

such as South Korea will more than double in the next three decades and that
these nations are doomed to a hand-to-mouth type of continued cxistence.
Informd demographers such as Dr. Donald Bogue of the University of Chicago,
in turn, see hopeful signs that suggest a leveling off of the rates of pop­
ulation growth in these nations by the end of the century.
 
made in reducing both mortality and birth rates in recent years suggests 
that the ROK may soon be classed anonK the "incipient population decline" 
group of nations, and that it can then move on to a "cultural balance" 
classification that will signify populatin balance with low levels of birth 
and mortality rates. A number of factors are operating to irplement this
 
shift towards population stability. These include the changes 
 in attitudes 
that come with the medical-sanitarj advances that permit increasing average 
life expectancies, with urbanization of higher proportions of the population
 
with higher real incaes, improved levels of living, and higher levels of 
education, and with programs for encouraging family planning and the control 
of unwanted births.
 
While the prospect forpopulation stability will have a 
beneficial effect 
in helping to ease the demand for land and the )roducts of land, certain 
other emerging developments will have a ccntrar/ effect in further cciDlica­
ting the demand situation. Important among the;,e are the increasingly urban 
nature of the population, the changing age structure of the ppulation, the
 
increase in household numbers, and the effects of higher real incane and
 
rising levels of educational attainment.
 
Seventy-four percent of the people of South Korea were classified as
 
farmers in 1939. This proportion dropped to 58.3 percent in 1960 and 49.6 
percent in 1969. 
In the short 15 years between 1955 and 1970, the proportion
 
classed as urban-living in ryons with 20,000 or more people increased from 
around 13 million in 1949 to a peak of 16.1 million in 1967, since which
 
time the total farm population, which had been increasing at less than 
national average rates, has shown a
net decline. Farm people are now
 
moving to the cities faster than the rural population reproduces itself.
 
Urbanization isexpected to continue as a
prominent feature of the
 
changing population picture. 
Economic Planning Board projections indicate
 
5.8 
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that more than two-thirds of the population will be urban by 1981. Some 
millicn people or 23 percent of the population lived in nine cities with more 
than 100,000 people in 1960. By 1969, this total had increased to 11.3 
million or 35 percent of the population, living in cities with18 over.
 
100,000 peple. By 1966, it is expected that 22.6 million people, 
 or 53
 
percent of the population of South Korea, 
 will live in 29 cities of more 
than 100,000 perscns. 2 
With increasing urbanizaticn, chanAc L an narmeue xpecrea tne or
 
the nation's demand 
 for land resources. Thousands of hectares will be needed 
for urban expansion and grroth. Land will be needed for new housing, indus­
trial, and camercial sites, 
 for streets, parks, reservoirs, and urban
 
service areas. Steps will be taken 
to secure adequate urban water supplies.
 
Increased urbanizLtion 
will call for the production of more products for 
industrial fabricr.ion and manufacturing. The nation's policies will give 
greater emphasis t-, caring for the prcblems of the cities. Changes in 
attitudes ta-tards farming and the tilling of the earth may also be expected 
as smaller and smaller proportions of the population find themselves intimately 
associated with the problems of planting and harvesting crops.
 
Reduced infant mortality and the provision 
of improved medical facilities 
have brought an extenticon of the life expectancy of the average Korean. 
Average life expectancies are expected to rise from 55 years in 1960-65 to 
63.2 years in This trend in1975-80. cacbination with the decline in the 
birth rate is contributing to a more rational balance between the various 
age groups in the ppulation. A higher proportion of the ppulation, both 
now and in the future, will be in their productive working years. This means 
that a more than proportionate increase in the number of Job pportunities 
2Cf. Mark Foitune, Mobilizing for Urbanization. Consultant report. Seoul: 
September 1971. 
6
 
will be needed to care for this work force . A more than proportlonate
 
Increase in 
 the nwmber of households also can be anticipated. Both of
 
these trends suggest higher household and wageearner demands for land its
 
products than 
ne would anticipate from calculations based sinply an the
 
average expected rate of population increase.
 
The average Korean is ambitious, energetic, and very much interested 
in securing education. R! and the government of the R)K are also interested
 
in increasing labor productivity and in the provision of higher real incomes.
 
Higher levels of educational attainment and higher real incomes will have a 
distinct effect on the overall demand for land and its products. Educated 
people are normally more mobile and more market-oriented in their thinking. 
They know more and they want rmore. Hither rea). incxes give them the where­
withall to satisfy their demands, and the carbi aticn of these two factors
 
can and does generate an endless chain of demr6s. 
 Higher real incanes and 
increased purchasing power allow pecple to ccnv, rt their wants into effective 
demands.
 
As the human capital stock of Korea grows it can be expected that
 
industrialization will cntinue and, in fact, increase. Given the apparent 
mobility of capital across international borders, it is clear that the 
only inpediment to an even faster rate of industrialization in Korea is the 
lack of a skilled labor force. And this impediment is declining much more
 
rapidly in Korea than in most developing countries. Given the attitude 
of Korea and Koreans toward education, it is a safe prediction that within 
the next ten to fifteen years Korea's stock of human capital will be 
sufficient to support a much more industrialized society than it is at present.
 
Many of the items demanded by an educated nrosperous population have 
Iiportant implications for public land and water policies. The demands for 
food and clothing, and housing dictate the use of substantial areas for these 
7
 
purposes and frequently call for shifts in existing land use patterns to 
provide more land for such purposes as urban housing and beef producticn. 
Prosperous families desire opportunities for outdoor recreation. This will 
call for the reservation, development, and protection of park and recreation 
sites. 
The population characteristic trends listed above indicate that South 
Korea faces the prospect of a rapidly increasing demand for the products of 
land. The fulfilmnent of these demands ccnstitutes a major problem for 
national land and water resource development policy. Much of the success 
Korea will enja,' in taking its place aong the more developed nations will 
depend upon the progress it realizes as it rrarshalls its resources to meet 
and fulfill these emerging demands. 
Supply of Land for Agricultural Use 
According to the official statistics for 1969, South Koma has a total 
land area of 9,847,750 hectares of which 2,330,419 hectares or 25.7 percent 
were classified as farned cropland. (See Table 1, Appendix 1.) The nation has 
1,293,709 hectares of paddy--446,855 hectares of double c~rqped paddy and 
646,854 hectares of -ingle cropped paddy. The remaining 1,036,710 hectares 
of cropland are cultivated uplands. Korea is a mountainous country and, 
except for 688,600hectares of industri-al. and urban lands, nerrly all of the 
nonfarned area is classified as "forest land." 
Approximately 27.1 percentof the "forest land" is owned by public agencies. 
Most of these lands are best described as uncultivated wild uplands. They 
involve the steeper uplands usually found adjacent to the farmed parcels. 
Many of these lands have sae potential for use for orchard crops, mulberry, 
forage crops, and for growing trees for fuel and tirber. Intensive use is 
made of the grass and litter from these areas for fuel and corpost purposes. 
Many of these wild uplands are underutilized in terms of the oroduction potential 
they could realize with careful management. 
The prcblem that the Republic of Korea faces in trying to produce 
enough food to supply its expected demands is essentially the samre as thau 
faced in all land-short nations. Korea starts with a physically limited 
supply of land, only about one-fourth of which is well-adapted to agricultural 
use. In its effort to secure a better balance between its man and land 
resources, it can follai three alternatives. First, it can take steps to 
increase its land supply either by developing new lands or be extending 
its sources of materials to other areas. Second, it can intensify the use 
it makes of the lands it now utilizns. Finally, it can act to reduce the 
pressure of people on the land by such actions as rationing the use of the 
land products, discouraging births, or encouraging citizens to migrate to 
other areas. 
The great majority of the additional food that must be produced in 
South Korea will care fran more intensive use o " the land area now used for 
crop-lnd. It is logical, however, that emphasis be given to ;,he potential 
for developing additional cropland. 3 This subject will be dealt with in 
more detail in the next section. But it should be recognized that the potential 
for bringing in additional land areas is limited. When consideration is 
given to past trends in cropland area, to current plans for new upland 
development, and to the impact of the intreasing demand for urban and 
industrial lands, highways, reservoirs, and possible par-c areas, it appears 
that the nation may be hard pressed to retain its present area of farmland. 
- -3 
'Consideration also should be given to an alternative not stressed by the 
Third Five-Year Plan--the procpect of importing needed food supplies from other 
countries while stressing the development of an industrial export econony that 
will provide the func to pay for the importation of needed resources. Great 
Britain, Belgium, Holland,and Jman have Used this approach to advantage in 
the past. Whether or not the fOK can follw thair exaTple will be influenced 
in large measure by intenational trade, foreign policy, and national defense 
considerations.
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Dr. Sung Hwan Ban's study of the long run productivity of South Korea's
 
agriculture shows the total area cultivated for crops dropped belai the
 
2,107,619 hectare base area 
for 1918 in all the years between 1943 and 1963
 
and has only recently riser to an index level 10 percent above 1918.
 
(See Table Appendix 'he area (1918 =
2, 1) index of paddy 100) was below 
100 in only two years between 1918 and 1969. The index of upland area 
dropped to a low of 82 in the 1952-54 period and did not rise above 101 until
 
1965. This index was up to 107 in 1968 and 1969. Dr. Ban's 
 index of crop 
area (1918 = 100) rose to index levels of between 111 and 1.16 in 12 years 
between ).930 and 1943, and then dropped to a low of 91 in 1951 and did not 
rise again to levels of over 110 until 1963,. Since then it has risen to levels 
of more than 120 In four separate years. Meanwhile, the multiple crcpping 
index (1918 = 137, rose to levels above 150 in 12 years, between 1930 and 
1943 and has agair reached this level in 13 of the 16 years since 1954. 
Dr. Ban's analysis shows that while the government's program for encwr%­
aging upland reclamations after 1963 suceeded toin adding 170,000 hectares 
the total additions brought an increase in the crop area index, but the multi­
ple cropping index dropped slightly below the levels that existed in the 
early 1960's and throughout the 1930's and early 1940's. 
Two general indications of the extent of the shifts in farm land area 
that may be expected are provided by recent government reports. Background 
data prepared by the Ministry of Agriculture and Forestry in 1970 for the 
Third Five-Year Plan projects the development of 160,000 hectares of new 
upland (32,000 hectares annually) in the 1971-76 period. During this same 
period, a total of 57,839 hectares-41,500 hectares for the industrial plant, 
urban hosing, and new highway sites; 3,839 hectares for new reservoir areas; 
4Sung Rian Ban, The Long-Pun Prc<xuctlvltv Growth in Korean Africultural 
Develormnt: 910-197Dctoral dissertation, University of Minnesota, 1971. 
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and 12,500 hectares for the provision of new or wider roads in paddy
 
rearrngement projects-will be lost to agriculture.
 
Preliminary projections now indicate that 27.7 thousand hectares of new 
paddy will be developed throudi tide land reclamation by 1981. Projections 
published by the Mnistry of Construction show 72.4 thousand hectares of 
paddy will be lost to agriculture by 1981. Similar figures for upland show 
agriculture with a net gain of 131.7 thousand hectares so that on net,
 
agriculture will gain only 
87 thousand hectares of land, a'. of which will 
be -upland. (See Table L, Appendix 1.) 
It Mr be well to point out at this time that little attention has been 
paid to the public works nature of much of the i pland developmnt. The
 
labor used for such projects would be either toaly unemployed or under­
enployed and as a result, there is 
 an income trinsfer which tends to
 
stinlate aggregate demand with concomitant multiplied effects which 
are
 
particularly helpful when unemployment is exces:;ive.
 
Mie Korean Land Base 
According to the official statistics for 1969, South Korea has a total 
land area of 9,847,750 hectares of which over 2.3 rnillicn hectares or 25.7
 
percent are in fanmed crcpland. The nation has about 1.3 million hectares
 
of paddy, or about 
 650 thousand hectares each of double cropped and single
 
crcpped paddy. The remaining one million plus hectares of cropland 
are 
' cultivated uplands. 
For the nearqy three decades prior to the Korean War, the arable land
 
base of the present RT public remained relatively ccnrtant. However in the
 
decade inmediately after the Korean 
war them was a decline of 8 percent from 
the forier stable level of rable land. During the 1960s there wan a direct 
effort to reverse this trend and, indeed, to increaze the total land base 
for agricultural production to the pre-war level. Public assistance, both 
technical and financial, was provided for new upland development and for 
tideland reclamations. The folloaing areas of new lands have been developed. 
Year Uplands Tidelands 
1962 12,972 ha. 
1963 15,517 
1964 22,482  7,536
 
1965 37,317
 
1966 22,339
 
1967 16s785 
1968 13,500 758 ' 
1969 7,690 1,287 
1970 2,953 1,135 
1971 3,787 
Total (1962-70) 151,555
 
Reports concerning the areas reclaimed mdtcate that much of the upland 
developed has not been particularly productive, at least in the first years 
following development .5 Soil acidity and short.)ges of top soil and soil 
hunus have been common problems on the newly developed uplands. Reports are 
heard of owners who apparently have not taken adequate precautions to control 
and prevent soil erosion. Development costs have often been high, and it is 
still too early to say whether the benefits realized by many operators through 
new upland development will exceed 'the total costs impended including public 
subsidies. Similar problems exist with the tideland reclamation projects. 
Several of these projects undertaken during the middle 1960's had benefit-cost 
ratios of around 0.5. Large-scale tideland development projects were undertaken 
at costs excieding one million Won per hectare, or more than twice the selling 
5Dr. Jin Hdan Park, An Ecmamic Anatysis of Land Develmrment Activities in 
Korea (Seoui hational Uniers-ity, 1969), p. 121, reports that the average 
crop yields for the 10 principal crops on the newly developed uplands ranged 
from 46.9 to 69.7 percent as hig~h in the first 5 years of cultivation as on 
the existing uplands. 
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price for paddy land during this same period. The results to date have not 
been sufficiently encouraging tc ,ttract large suns of new investment caital 
required for any appreciable change in land area through tide land reclamation 
However, additional uplands and tideland areas can and will be brought into use 
These reclamation activities will produce sane hich quality lands, but more 
often than not will involve the addition of lands that, for some time, will 
be near the extensive margIn for eccnanic use. Unfortunately, the naticn 
must look to reclamatiai of low quality land to offset the loss of the often 
quite productive lands that will shift out of agriculture to industrial, urban 
housing, highway, and reservoir uses. 
Various ministries of govenmient have been given extensive responsibiliti 
for natural resource development. The Minis'try of Agriculture and Forestry 
(MAP) has planned about one-third of its total . nvestment outlays in the 
1972-76 (hird Five-Year Plan) for development rof the agricultural production 
base. Of a total of 496,952 million Won, (incliding 23,005 to be administered 
by the Ministry of Carunication and Public Health), 173,534 million are 
planned for the agricultural base in million Won as follows: 18,246 for 
water resource develcpment, 45,3914 for land consolidation, 4,800 for tide 
water development, 53,334 for the four Big River Basin mitlti-purpose projects 
and the remaining of 51,780 million Won for such other activities as bench 
terracing, afforestation and the control of soil erosion. Other parts of 
the MAF planned investments have direct irrplications for a changed pattern 
of land use (limestone application 4,866 million Won, developrrnt to new cash 
cz'qps 12,696, pasture development 7,806, new plantings to mulberry 2,800, 
rural road construction 16,241, etc.). 
Figures published by the Ministry of Constructin project the reclama­
tion and development of approximately 265,200 hectares of new farmland by 
1981 and the loss of around 178,200 hectares. This will provide the nation 
13
 
an initial increase of 87,000 hectares of farmland. However, it'will have 
44,700 fewei- hectares of paddy and much of the land sacrificed to other 
uses has production potential far superior to that of the newly developed 
lands.
 
It is logical that emphasis be given to the potential for developing
 
crcpland, 6 but it should be recognized that the potential for bringing in 
addticnal land areas is limited. Because of past trends in area,cropland 

current plans for new upland development, and the impact of the increasing
 
demand for urban and industrial lands, highways, reservoirs, and possible 
park areas, the nation ma~' be hard pressed to retain its present area of 
farmland. 
Technical opportunities for new farmland developments in Korea are 
great, but ec,ncmic opportunities are faz- more limited. About two-thirds 
of the total land area is classified as forest. Much of this area is 
suitable only for thtees, while sane of it is bare rock, and virtually all 
of it is mcuntainous or hilly upland. Nearly all of the area suitable 
for development as paddy terraced uplands hasor as been developed already. 
Korea has follawed the normal historical process of first developing those 
lands that are most fertile, and easiest and least costly to develop. 
Of the 9.8 million hectares of land area, nearly 6.7 million hectares 
or 67.8 percent have been classified as forest land including 321 thousand 
hectares of convertible forests which are the sparsely forested mountain 
areas with slopes not greater than 24 degrees. Approximately 36,000 hSectares 
of protective forest is contained within the 321,000 hectare are defined 
as convertible forest, and exclusion of the protective forest reduces the 
6Sung }llan Pan, The Lonr-Run Productivity Growth in Korern Ap.ricultural
Deelopment: 1910-19 6 8, Doctoral dissertation, University of .innesota, 1971. 
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potential land area witha lessthan 24 degree siope to 285,739 hectares.
 
What proportion of this approximately 286,000 hectares would in fact be
 
available for agricultural production? 
 Taking into accounta .aumber of
 
factors, including inaccezsibility 
and the amount of land to altemative 
uses, an estimated 70 percent of the total potential land wculd be available 
for agricultural production, leaving about one-half of the approximately
 
300,000 hectares in the double crcpping region, 
 Of the 200,000 hectares
 
of upland developable, approximatey 41,000 hectares have been classified
 
as suitable for up.andcrp production, 45 ,000 suitable for orchards (apples,
 
pears, grapes), 
 74,000 hectares with thin soil depth potentially usable
 
for pasture, 
 and 43,000 with steep slopes potentially usable mainly for
 
mulberry and gras.
 
When people ,eed land badly enough this need is 
 reflected in higher
 
product prices 
ane they are willing to undertake high cost developrents.
 
Thus one might argue that 
a critical need for additional farm land in
 
Korea is reflected in higher agricultural crop prices. This would lead to
 
higher econanic returns to land 
as a productive factor and to higher farm
 
land values. These developments 
 in turn would provide private owners and
 
the government with 
a stronger economic incentive to bring more land into 
production. Higher product prices and land values would give the stanp of 
eccnznic feasibility to many development projects that under present condi­
tions have benefit-cost ratios 6f less than unity. 
The government can anticipate this situation and use public assistance 
and subsidies to encourage development activities that would not otherwise take 
place. Public subsidies my very well be needed for this purpose if the govern­
ment is to push the policy goal of attaining self-sufficiency in food production. 
In adopting this policy, the govemrmnzt might justify its subsidy outlays on 
the ground that the benefits to be derived from achieving self-sufficiency 
outweigh the additional costs of land development.
 
Dr. Park's excellent study of the economics 
 of upland developmnt 
indicates an economic potential for new developments for the production
 
of traditional crops. He feels, however, that much of the upland that
 
has a 
potential for development should be used for mulberry, orchard crops,
 
or for livestock and forage enterprises. The greatest potential for
 
increasing the production of Korea's traditional crops can come through
 
more intensive use of the existing farmlands.
 
Some of the intensification practices that can be used involve land
 
and water developments. Programs are underway to complete the paddy 
rearrangements of 75 percent of the nation's remaining potential of 600,000 
hectares by the end of the Third Five-Year Plan in 1976. A total of 
158,000 hectares had been rearranged by 1970 and 267,000 additional 
hectares are scheduled for rearrangement in the 1972-76 period.7 
The a2a of irrigated paddies had been expanded from around 700,000
 
hectares in 
 1966 to over a million hectares by 1970 and agricultural water 
resource developments were planned to bring irrigation water to an additional 
176,000 hectares by 1976. As a part of the comprehensive development projectE
 
envisaged for the Han, Kum, Nakdong, and Yongsan river basins, plans were 
projected for the construction of 12 new multipurpose dams in the 1971-81 
decade that would provide new and supplemental water resources for the 
irrigation of 123,200 hectares. 8 The four projects will provide erosion 
control for 41,300 hectares. 
7Government of the Republic of Korea, The ThirdFive-Year Econmio 
DevelopmentPlan, 1972-76, p. 37.
 
d p. 39.
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Mart'in between Farm and Forest Lzuxd Use
 
All iportamt policy issue in horea centers 
arouria the zrarg;Ln between 
farm dna forest lana use. This issue has been L.nerally igmored in the 
past but can easily pose probier- in tne future. Up until the present time, 
the classification of "farmland" has been lUnitee to rhe areas of cultivated 
paddy anu uplands. All other lands, those fewexcept used for cities and a 

specialized uses, nave been aescribed 
as forest lands. The classification
 
of "forest" has included potential upland developr:ent areas, scenic areas,
 
bare muntain sidf s, 
 a ,d lands witn a potential for comercial forest use. 
1. 4nasis nas been given in the nation's forestry prog~irm to the
 
afforestation of cienudeu ana
areas to the developr.mL-t of comercial stands
 
of timber. The 1rir 
 Five Year Plan calls for the afforestation of 275,000 
hectares. I:ist cf' the eiphasis in the forestry progr.jas has been placed 
on landn- classifi xi as forest reserves. A classification progr~a of this 
order is desirable and is neeaed to prevent unwarrantea dissipation of the 
funds allocated for forestry iivestments. Unfortunately, however, some of 
the areas legally desiged as forest reserves also have a potential for 
upland development. 9 
9Cf. Park, op. ct., pp. 54-55. One third of the new uplmn farm de­
veloprants in the 
 902-6'7 periou involved forest reserves. Dr. Park indicatesthat the decision to dosiigiatc an area as a lo±'st reserve has been made bylocal forest administrators on the basis of criterion such as presence offorest cover, r eeu for erosion control, defense purposes, and need to preserve
lidscaes. rhe Forestry Law of i96:i prolibits aimd reclaation, open grazing,
tree cutting], awd thle rcroval of sar,u, stone, turf, branches, or roots of 
trees, jrais roots, fallen leave3, or re:;ir ftr tne fomst reser-cs ithoutpernission of the IPidistcr of fATicuiture ana Forestry. Burning is prohibited.Private onurs of fore.;t reserve jlanus rn1;t folriulate nan ;emert plans forgovemnmi t approval. Goven fient afforc:tation plans :r:y be oubstituted, andprivate lands cwn be tumed over to mutual asociatioi;s for managerrnt. 
Serious consideration should be given to the development of a more 
detailed classification schemie that will obviate the possible need for 
cutting do'm partially developed forest stands to make ron for new up­
land fana developrnts. At the mrairaim this classification should distinguish 
between (1) the wilu uplands tnat have a potential for farmland develop­
rMnt and those tnat are neeciea as support, areas for farms, and (2) the areas 
that will find tneir optimum long-term use in forestry, as scenery, as 
park or recreation areas, or are reeded for irii'itary purposes. 
A more detailed classification scheme could recognize the following 
sub-classes:
 
1. Urban and industrial areas. 
2. highway and public service Ereas. 
3. Farm lands. 
a. Paddy
 
b. Upla:ds 
4. Agricultural reserve areas. 
a. Wildlands neeaed for support of farms and 'ural
 
villa es. 
b. Potential reclanation areas. 
5. Uplands available for tombs. 
6. Scenic, park, ad recreation areas. 
7. Forest management areas. 
8. Mning areas. 
9. Lands needed for defense and other national purposes. 
10. Water and reservoir flowaGe areas. 
The rationale for most of the classifications suggested tae self-explana­
tory. Additional coirymnnts are needed, however, concerning classification items 
l8 
5 aW 6. Dr. Pak ct al. report that 305,909 cheongbo or 4.55 percent of 
the forest land war registered as torb lanas in 1964.10 The area registered 
for this purposu is apprecntlly increasing wnd in many cases is infringing 
on lands tiat could be developed for agricultural use. Separate classifi­
cation of the areas available for torubs offers one rians for irJuiizing 
possible future conflicts between the use of land for this purpose forano 

farmig.
 
A separate clwsficacion of imms for scenic, park, and recreation uses
 
can be justifiec on the grcund ;hat tiese laids ought to receive a different 
type of adrinistration than the forest ,uulageent areas. Korea can anticipate 
an increaszij den'.uid for the public use of park anm outdoor recreation 
facilities. Plans should be mnaoe now for the rteservation ard adnilistratioz. 
of appropriate sites for these uses.
 
Objectives in Land Tenure Progrars 
Korea's land tfenure progrwnr nave been generally heralded as successful.11
 
Public programs for modifying and improving land tenure arrangemnts are normally 
planned with sor specific goal or collection of goals in mind. Five general 
goals are now enphasized in programs for lana tenure imp.-ovem.ants. These goals 
0cf. ii iiyak Pak, bin n,aoongii ,ohng Lee, Jin liwan Park, and Kee Chun 
Ilan, A 3tudy of Liu~d 'ribIxcin Korea (Seoul: torea Land giconorics Research 
Center, L9u ), p. 142:. 
llFour sigFnficat reports on the farm land tenure situation in Korea have 
been publiicd durjjin the pLa ;t ix years. 'These are id ilyak PMi, Woo4' bin han,
Ki noug Lee, Jin L,wzui Park, anu ice Chun in, A Study of Laid 'rnurc in Korea,
USOVh cor.ultant r-port, ",epturiber i9)65, rd hyw iak, "Ilcojiolui ffcLs of 
Fanalalz Jifd n tui ' biic of Soutii iorea" in Jams R. brown ad Lein LinLu ill (ed) L,:i 'o Ja LuvcJn Countrics, and Robert 6. :'orrow and hennethin1967; 
ki. Sherper, nana AkLufon;, ir .:;ou1; hura, U"AIS Spring Review, 1970. 
include: 
1. Widespread distribution of tlh rights of land ownership and occu­
pancy amonG tnose citizens who wish to exercise t!ese riits; 
e. LIknd holuings of sufficient size and Production potential to 
permit axir.izin6 of proauction opportunities; 
3. Equitable operating arrwlgemnts wiat encourage efficiency in 
lwnd resource use; 
4. Arranerments that offer considerable security arid stability to 
la]d operators; anu 
5. Arrangenmnts that facilitate the development and conservation 
of lana resources. 
Xorea's land was asreform prograin focused, time has shown that it shoLld 
have been, on attainr-ent of the first objective. A widespread distribution
 
of ownersnip rights wail proviucd for the farrLr who lived on the land. 
 rhe 
primary purpose of tii proare waz 1he attainment of social justice for the 
tillers of the land. Secondary unhasis %;asplaced on giving the new owners 
security and stability in their rights adx keeping the maxiwin size of 
holding larie enoudi to permit operators to make efficient use of their 
land. 
Most observers agree that the land reform pro-T'am of the post-World 
War II period has succeeded in achieving the purpose for which it was de-
Siged. Uhe problem that gave rise to the need for this land reform in 
South Korea, however, no longer exists. Otht- pr'obleim and concerns have 
risen to take its place, and the land tenure arraiewcnts found on the 
nation's farms shoula now be viewed in terms of the nation's present aspira­
tions and problems. Viewed in ti.s context it may be observed that the land 
redistribution program of the late 1940's aixi 1950's was appropriate ibr a 
society in wich agriculture is orgnized. along traditional and near-sub­
sistence 'living lines. Other types of reforms becare more meaningful as
 
a nation proceeds along the road to econnic developirnt. At this point,
 
however, more emphasis ,is needed on measures 
that promote productivity, 
efficiency in operations, and the development and ocnservation of land 
resources.
 
Atteiition has been given to this changiig situation in Korea. 
 The
 
paddy reazrangerrent program is 
 desip-,ed to increase the efficiency of farm 
lane use and farm ranabemenz operations through the rationalization of farm 
boundaries and service facilities. The land reclamation and drainage 
progras undertaken in recent years also recogize the iportance of the
 
new objectives. These examples represent only a 
few of several proigarms
 
that could be pusried. Wnen attention is given to other programs for pro­
moting efficienc' in lax.u use and production, consideration should be iven 
to the relative efficiencies of the operations on present farms, their econctaics 
of scale, and to possible barriers to proposed land development and use operations. 
Acc rplishmnts of the Land he forTi Pro;ram 
Several questions may be raised concerning the accomplishments of the 
land reform undertaken following World War II and of the possible problems 
it has generatea. All authorities atge inat the reform accomplished its 
initial purposes of providing lail for the tilleo. Observers today, however, 
are interested in the effects of the reform progam on land tenure patterns 
and on total agricultural productivity. They wonder if the area lim;,itation 
of fasn holdings has provided a barrier to eff.Lcient operations and to the 
comircializaticn of agriculture. theThey wonder whether .vfori has encouraged 
the rearngerent of paddles, what effect it has had on farm credit arrangements, 
and on whether or not naximum area liritatiors should be applied to reclaim.d 
and wild upland oiaership. 
mie fam. land reform program had a very defiruxe mpact iQ .arm
 
entere conditions. As tne data reportec in Table 1 indicate, the pre­
vailing fan. tenure pattern has changed from one in which the majority 
Table 1. Farm libnure Patterns, Korea, 1945 - 1965 
21jre of Tenure 1938 1 19!65i94 
Full owners 19.0 13.8 69.5 
Part omers 25.3 • 34.6 23.5 
Tenants 55.7 48.9 7.0 
Slash and 2.7
 
burn farmers 
100.0 100.0 100.0
 
Total Farm House­
holds (000'F) 2,831 2,065 2,507
 
of the operators were tenants to one in which more than nine-tenths of the 
operators are fu2I or part-owners. 'lihe reform has not brought the complete 
abolition of tenancy. Seven percent of the operators included in a 1965 
survey of farms were full tenants while an additional 23.5 percent were part­
owners who rented-in sone farm land Sor. e 17.9 percent of the farm land 
area covered by NAF's 1970 Survey of Farm households was reported as 
leased. Som of this leased land was newly developed uplands not affected 
by the land. reform law. Some was rented from clans that are permitted to 
hold family lands for agricultural purposes. Som also represent cases in 
Which operators, usually relatives, rent fields from villagv residents or others. 
Source: Pak et al., op. cit., pp. 48, 87 and 131. 
It appears that this final category represents violations of the land 
reform lawi. A young tenant who is renting land from a parent' or other 
relative, howevei, is not apt to report the violation. Also, while these 
cases mean that the nation has some tenancy, the situation is not necessarily 
bad. Some allowance for tenancy is needed in the farm tenancy system to
 
permit flexibility. No effort should be 
 rmade to outlaw infrequent cases of
 
tenancy as 
long .as the leasing arrangements contribute to the mutual welfare 
of the land owners and tenants i land2 orcis do not exploit their tenants, and 
there is no mvement towards establishing a landlord class. 
The evidence gathered concerning the iimact of the land reform program 
on farm productivity is inconclusive. A straight comarison of average crop 
yields and total farm production for the years iTrnediately preceeding the land 
reform with the situation following the reform s iows that the crop yields and 
total productivity increased substantially in tYe post-reform period. A
 
ntmber of factors contributed to this 
change. C nditions in agriculture were
 
disrupted during the prereform years, 
 while more stable conditions, wider use 
of comercial fertilizers, and improved manarement practices helped to bring 
about higher yields after 1954. It is assued that the land reform program 
has had a favorable impact on apxicultural productivity. It certainly provided 
individual operators with better incentives to increase production. In the 
absence of some control areas with which comparisons might be made, however, 
one cannot argue conclusively that the land reform either increased or decreased 
farm production. 
The land reform appears to have had two unforseen and unfortunate effects 
on farm credit arrangements. Recipients of land parcels under the reform were 
not able to use their land as security for loans until full payment was made to 
the governmnt for the land. 'This situation reduced the nnount of credit avail­
able to operators and undoubtedly affected the individual operating decisions 
of many farmers. 11his problem no longer remains as virtually all of the debt 
on the redistributed land has been paid. One other problem remains, however-
Because of the rule against the ownership of farmland by nonfarimers, private 
money lenders ae reluctant to lend money on farmland mortgages. A possible 
solution to this problem could involve legislation that would allow money lenders 
to foreclose on delinquent farm mortgages that meet specified standards as to 
duration, interest rates, and conditions of payment. The lenders could then be 
required to resell the foreclosed land within a riven period or sell it to the 
government for redistribution. 
There is some feeling in Korea that the 3-cheongbo limit may represent a 
barrier to the adoption of efficient economies c ' scale in farming operations. 
This may be true we.th some special types of fandng such as dairying. But the 
evidence available at this time does not indicat e a need for increasing the 3­
cheongbo limit. Most of the farms in South Korea are small, the average holding 
per farm household being otly 0.915 cheongbo in 1969. Only 5.1 percent of the 
holding were between 2 and 3 cheongbo in size at that time, while only 1.1 percent 
involved more that three cheonbo. 
If a considerable number of holdings were found in the 2.5 to 3.0 cheongbo 
size category, one would suspect that the 3-cheonpbo limit represented a barrier 
to efficient orerations. Farm management observations seem to warrant the view, 
however, that farmers in Korea with the now available and acceptLed technology 
find their optimum scale with less than 3 cheongbo. A trend towards farm mechani­
zation and the adoption of more labor-saving technology could call ior an upward 
revision in maximum farm sizes. 
Three notable exceotions to the 3-cheo.gbo limitation should be noted. Farm 
lands held by schools and welfare organizatic~ns were exerrpt from the maxirnum 
acrage limitation at the time of the reform. No area limitation applies to the 
amount of reclaimed farm land an individual may awn, and no limitations apply to 
to the amounts of undeveloped forest or wild upland an owner may hold. Farmland 
is supposedly owned only by actual fanrmers. Reclaied uplands and wild uplands, 
however, -an be owned by absentee investors and nonfaniers as well as by actual 
tillers. These exceptions help to explain much of the farm tenancy new reported 
in the nation. 
The rule that farmland must be owned by actual farmars in holdinfs of not 
more than 3 cheonrbos has provided a sigpifiant barrier to ncnfarm investments 
in land. As such it has probably encouraged the investment of con:.iderable non­
farm capital in other ventures which have contributed to the nation's overall 
productivity. Other important im actL; of the 3-cheongbo limitation involve its 
effects on farm credit arrangements and on operator decisiors relative to econon 
of scale. 
In sumrnay, it would appear that in the near term, there needs to be a 
relaxatin of th, tenure laws to allow a land rental system to develoD. At the 
present time a stem of land rental, which in no way can be interpreted as a 
tendency to return to the tenant-landlord system successfully eliminated in 
Korea by the land reform program is needed to prepare Korean agriculture for 
the coming technical advances and feed a growing and increasingly urban 
population. 
he fact that land cannot be used as collateral for production loans as 
the major source of farm credit in Korea is also seen as a major impediment 
to expanded production in agriculture. Credit restraints will ultimately slow 
the growth of nonfarm produced capital which is so badly needed. In addition 
there is nt:ed for a credit institution which can finance land development and 
purchase. Farm population began declining in 1967 and is expected to continue 
declining, As a result more land will become available for purchane outside 
the favdly urit as time parses and there will be a need for credit to be avail­
able so thee trar asctions can be corleted. 'he declining population wiill also 
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l-tad, eventually, to larger size farming units. Tqhis is not observable in 
the data yet, so the three cheongbo limitation does not now appear to be 
restraining substantial nTmbers of farms from increasing in size.. It is 
that this lnitation ori size will restrain substantial nurbers ofprobable 
farrrs from increasing in size in the future and the undesirable effects of 
thereforesuch restraint far outweip4i any benefits which may result. It 
woulo be more reasonable to allow the three cheongbo limitation to float 
upward when it becomes clear this limit is restraining substantial nunbers of 
farrrr f-om expanding. In order to insure that attention will be paid to this 
problem a regular review of the limitation 	should be instituted. Given the 
either a yearly or biyearly reviewslowness with which farm size will change, 
would be reasonable. 
A Regression Model of Land Exnansion 
Introduction 
New land development has had a high priority in the agriculture budget in 
past years and does in the third five year plan (TFYP). There is, however, a 
linit to the new land that is feasible to develop. In addition, there are certain 
econom.c considerations that determine whether or not a given plot of land will 
be used inproduction at all, and ifso, for which particular crop. Inthis 
section, as wcll as the next;, we will attempt to postulate models in which the 
or contraction of land in aLglculture use is in response to economicexpansion 
incenties. !'any of thene incentives were dis,cussed in the problem settinv 
section of this paper In a rather loose fashion and som variables discussed 
there as affecting either demnd or ,;upply of land prove rather difficult to
 
in the spirit of
measure. 1owerve, the explicit roclel proposed here will be 

the problem setting section above.
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s.onomlcallv Usable Land 
Clearly, the additional amount of potentially usable land is a technical 
bound "and is in no way affected by prevailing prices of agriculture output. 
The purpose of this section will be to set down an equation in which arable 
land in use is determined by the prevailing values of certain economic variables. 
As pointed out above, the arable land in use will be determined by the 
intersection of the supply and demand curves for land. The supply curve and the 
demand curve along with tle equilibrium condition that they be equal at any 
nmirent in time constitute the structural equations of our model. The structural 
equations will contain both variables vinich ae determined within the rmdel and 
those which are determined outside the model. In particular, the price of land 
is one variable which would be determined within the model but for which no 
reliable data are available. To get around this problem, we will ultimately 
estimate a reduced form equation rather than one or both structural equations. 
The demand for land in agriculture can be ritten as, 
Ld(1) a0 + a.Pt + a2 Wt + a3l ilt + a4FPt+ ct 
where: 
Pt is the price of land at time t; 
Ptis the price index of food at time t; 
is the price index of nonfood at time t; 
'tt is the farmer population ar time t; 
Ct is a random error term. 
Equation (1) is essentially an aggrepated demand for the land input over all 
farms in Korea. T1he econonics of land use suggest that a, and a2 will be 
negative with a3 and aj, positive. 'ffe bars over certain variables indicate that 
they are deternined outside the model. 
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'lhe supply of land in agriculture can be written as'
 
(2) Ls5 b0 + b lPt + b2 At +b 3 Ut+b 4 + ntt 
t 
where variables in equation (2) which also' appear in equation (1) are as 
defined in equation (1) and: 
Ut is the ratio of urban population to total population at tive t; 
UT is the total spending by the government for land expansion in time t;t 
nt is a random error term. 
The U variable is intended to represent the ef "ect of urbanization on tho 
t 
agricultural land base. The economics of supply suggest that bl, b2 will 
be positive and b3 will be negative. The effect of government land develL, 
ment prograsm, determined by the sign of b 4 , i4 airbiguous. If food demand 
is being satisfied at prevailing prices then n !wly developed land will most 
likely be more productive than the marginal la d in current production. We 
would expect to observe the more productive nearly developed land to substitute 
for the less productive and most marginal land causing total arable land to 
decline. Therefore, any government investment which would bring into pro­
ducticn more productive land than the most mrginal land now in use, will 
cause total land in use to decline, other thinp the same. If, on the other 
hand, there exists excess demand for food at current price levels then newly 
developed land would not substitute for more marginal land already in use 
but rather supplemnt existing production in order to satisfyr the existing 
.emand. Therefore, government investment would increase total land cultivated. 
The implication of all this is that the sign of b 4 may be either positive 
or negative. That is, government investment in new land development such as 
tideland reclaTation may increase or decrease the total amount of arable land 
in use. 
The third equation is the equilibriun condition that the supply of land 
be equal to the amount demanded, 
(3) Lt 
- Lt.
 
With this third equation we can drop the superscripts s and d from Lt 
in
 
equations (1) 
 and (2) and we are left with two equations in two endogenous
 
variables and five exorenous variables. That is, 
 two variables determined 
by the supply and detrand for land (Pt and Lt) and five variables determined 
by forces other than the supply and dermnd but which affect the supply and/or 
demand for land if they are changed.
 
As mentioned above, data on the price 
of lrnd is not available but by 
solving equations (1)and (2)for the reduced form equation for land, we car, 
obtain an expression which does not depend on the price of land, Pt. We can 
also determine the expected sigs of the coefficients in the reduced form 
equation from the sims of the coefficients of equations (1)and (2). 
 The 
reduced form equation which will be used to predict the total q'antity of 
arable land in use in ajaiculture is, 
(4) Lt cO+ t+c 2 Wt +c ++cC4 c5(I + It i~t+ ~pt,+ 3F t + 4 5 t+St 
where,,
 
a2b1 + b2 
 <0
 
€1 a3 b > 0; 
a4b1
3 a -b 
 1 
b3 
C4 " ..a 3 b < 0
 
11 
b4
 
C b 4­5 a1 - b > 
t is -a disturbinice term. 
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Even thougd we cannot determine, for example, the elasticity of demand 
.or supply, we can at least determine if our model is reasonable in a quali­
tative sense. All signs of the regression coefficients should be as shovin 
inequation (4).
 
Table 1 shows the coefficients associated with each variable along
 
with the units of measures on each variable.
 
Table 1. Regression Resultsa 
Independent Variables Regression Coefficients Units W"Measure 
Constant 1720.94* -

Food Prices n.s. 1965 - 100
 
Nonfood Prices 4.44* 1965 - 100
 
Government Invest ment n.s. 1000 won
 
Farm Populati.on 23.14' 100,000 persons
 
Urbanization -5.90* percentage
 
= .996 D.W. - 2.47 "s" d.f. = 9 
a8he independent variable is in units of 1000 hectares.
 
* 
The coefficient is more than two and one half times its standard error. 
As can be seen from Table 1, none of the coefficients have an unexpected 
sign. The coefficients with an asterisk are considered to be statistically 
different from zero. The n.s. means that coefficient is not statistically 
different from zero. We find that neither the price of food (PF) nor 
governmnt investment (GI) significantly affect the amount of arable land 
in use. The hiph correlation between food prices and nonfood prices coupled 
with the insimiificance of food prices might lead one to suspect multi­
collinearity is a problem.12 The fact that no land expansion cai. be attributed 
12Food prics were rmre hiigly correlated with nonfood prices than with land. 
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to goverment investment is more difficult to explain. As discussed above,
 
one possibility is that excess demand for food is 
 an illusion and in fact there 
is no tendency for food prices to rise as a result of demand shifting more
 
than supply.
 
However, 
 one must be somewhat cautious with this interpretation in
 
view of the fact that food prices have been increasing more rapidly than
 
have nonfood. Given that the income elasticity of nonfood products exceeds
 
the income elasticity of food products. We would expect the demand for nonfood 
to shift more than the demand for food as income grows. Unless there is
 
a very substantial difference in the elasticities of supply of food versus
 
nonfood, this difference in income elasticities would lead to food prices
 
rising slower than nonfood prices. 
Either nonfood supply is substantially
 
more price elastic than food supply or something li1e excess demand is
 
forcing food prices up.
 
One other possible rational for the apparent failing of government
 
investment to significantly affect land use is lack of complimentary invest­
ment in roads to transport production from the newly developed land to main 
arteries of transportation. Newly developed land will probably be somewhat 
less productive than land already in production, but in addition the costs 
of production land wrill be higher than onon new old. This bulk of this 
increased cost can be attributed to the increased amount of labor spent on 
a unit of new land as cormared with old land. Basically it takes longer to 
get seed and fertilizer to the new field and to carry the product out when 
the crop is harvested. This would seem to be an inconsistent line of reason­
ing in a labor abundant country like Korea until one considers that times 
in which more valuable during the times of year when new land would b! planted 
or harvested than during the times when it is actually developed. That is, 
land which has been developed ny not be put into production because the 
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farmer does not have time to plant new land during the peak planting and 
harvesting periods without sacrificing production in older, possibly more 
productive land. 
Ihe coef'ficient on nonfood prices is positive as expected. As the 
price of nonfood goods increase consumers tend to demand less nonfood goods 
and more food causing the demand for land to increase in an effort to satisfy 
the increased demand for food. In this context, we are vievring food and 
nonfood goods as substitutes in consurption. This is, of course, something 
of a 	simplification but it appears to be tre in the aggregate. 
Both the farm population, which will increase the demand for land, and 
urbanization, which will decrease the supply of land, have the exrected 
sigs. Given the trend in these two variables, both will tend to cause land 
use to decline. Since 1967, the absolute number of people in farming has 
declined, and, of course, urbanization has proce-ded at a very rapid pace. 
Clearly, urbanization and the concomitant demand; for infrastructure associated 
with its increase will not only compete for land now being used in agriculture 
but, in nearly every instance, urbanization will compete for the most produc­
tive 	land. 
Using equation (4) to forecast the land in use in 1985 produces an 
untenable result. TIaking the current estimates of total population and 
rural population being used by the Agriculture Sector Simulation Project 
we have a total population of 39,281 million with 1.704 million being 
rural. The FP variable will be 14.7011 in 1985 and the U variable will be 
52.6 in 1985. Since both the government investment variable (GI) and the 
food price variable (Fl') were not significantly different from zero we need 
not estimate their values in 1985. Assuming the price of nonfood goods will 
increase at approximately the same rate between 1970 and 1985 as it did between 
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1955 and 1969, we can estimate the PIP variable in 1985. The price of non-. 
food roods increased at a rate of 13 percent per year from 1955 through 1969. 
T1his would iply that PINTF would be 373 in 1985. Substituting these values
 
into ecuation (') 
 alone with the estimated parameter values shown in Table 1 
yields a total of 3.351 million hectares of land in agriculture use. This
 
means that approximately one 
 million hectares of new land would be broufht
 
into production. As has been pointed out, at 
this ooint in time, Korea does
 
not have anything like one 
 million hectares of land that is physically
 
capable 
of producing some kind of agricultural product. Clearly, the physical 
land constraint will force the land expansion to stop far short of 3.351 million 
hectares and food prices will begin increasing much faster as the physical 
limitation is apr-'oached. Unless food prices are stabilized by importing
 
substantial quantities of food 
we would expect a major adjustment in the
 
price of food relative to the price of' nonfood goods.
 
Linear Prodrrnin Analvsis
 
A linear nrormi'znf analysis 
was made by KASS to determine the upland
 
cropping pattern which 
 would rmximize the discounted net oncash flow the
 
85,000 hecta:s 
of land with a slope of less than 10 depees. Assuming 
1965-69 technoloy and 1969 prices (Appendix 3, Tables 1, 2 and 3), development
 
costs in addition to operating costs (Appendix 3, 4 and 5),
Tables unpaid
 
family labor for development of land and 1969 
 e;timntes of available farm
 
labor (Appendix 3, Tables 
 6 throuh 11), it was deteradned that, excepting 
grapes, most fruit crops in mst areas would yield a negative discounted (@18% 
interest rate) net cash flow stream (Appendix 3, Table 12). Likewise, unless 
it becomes possible to raise more onethan crop annually on the same land, 
the net cash flow stream is relatively low for traditional upland crops. 
However, when hudrets were proposed holding all assumptiorm the same except 
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prico, and usinFg 1970 prices, additional single crops became realistic 
possibilities. This determination underscores the irrportance of favorable 
price rc.lationshins if certen kinds of cropping patterns are to be encouraged. 
The linear progranming solution using 1969 prices favored barley, wheat, 
sweet potatoes, veretables, and mulberry, grapes and pears. However, with 
1970 prices, additional crops of soybeans, white potatoes and apples were 
broupht into the solution. (Appendix 3, Tables 13 and 14) 
The amount of labor required for land development varies with price 
relationships and differing crop corbinations. An average requirement of 
about 1,500 hours per hectare can be expected. For all regions, the 1969 
supply of labor is apparently more than adequate for meeting initial land 
development requirements as well as the annual crop labor requirements. 
An estimate of the hourly labor return w s made by dividing the product 
of the discounted net cash flow and the capital recovery factor by the hours 
of labor required. The results are sunmarizeT in Appendix 3, Table 15. Under 
the 1969 price aisum~tion, the hourly return rnged by province or region from 
80 to 122 won per hour. Under the 1970 price assunption the ranpe was from 
169 to 267 won per hour. 
Even thoupgh the 1969 suply of farm appears adequate for a long range 
land development program it would be advisable to study carefully long 
range rural migration expectations for the possible conclusion that in the 
future, the current unused stock of farm labor will no longer be available. 
Even with adequate labor supplies attention must be given to alternative 
use of that labor and to the financial risk that must be borne by the farmer 
who undertakes long range land development activities. "he results of assuming 
the farmers would be paid for their development labor requirettents and for 
one-half of the monetary development costs am su.-rized in the linear 
proftraming solution in Appendix 3, Table 16. By increaning the net cash flow, 
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additional crops were brouaht into solution. In general, however, the increase 
in hourly labor return with a subsidy program requiring nearly 52 million won 
was no more than the increase brourut about by increasing farm prices from
 
the 1969 to the 1970 levels.
 
Even thouh 
one could argue that the results indicate that if the program 
were irplerrnted alcng the lines of the linear provarming solution, the
 
situation would be an improverrent over no devel., .en'. 
 Lt ;ll. Closer examina­
tion suggests that the relatively low returns to labor perhans would not be
 
attractive to fanTars exnected to 
use their surplus labor in land development
 
activities. Adrttedly, 
 the calculations included an 18 percent discount
 
rate which might be adequate for the risk involved, it is the judgment of
 
this investigator that the returns 
should be hij-ier to make upland developnent 
a strong corinetitor for lirited national resources including human energy.
 
Of course, there are ways 
 in which the prospective returns could be higher
 
than those postulated. i-ernans the yield estinates are far below those
 
possible in the coming decade. 
 A 10 percent increase in yields could make 
a substantial differnce in the conclusions reached. Therefore, output 
increazin technolog'j develonient perhaps should precede extensive upland 
developmnnt. Mkewise, labor saving technoloty dosnpite current labor sur­
pluses could pay hnndsorr retuins in terwr of retunis per hour of labor 
expended. Some of the f'xuit crops combine risk in the long waiting period 
before mxlrum productivity is reached, rather low net returns per hectare, 
and veyi .arge labor requlrcrnnrts. In a period of rapid outrngration of 
farm labor, one needs to be rather careful about specifying labor intensive 
crops for the distant future if no provision is made for scxi labor saving 
technology. 
In conclusion, from a purely economic point of view, it would appear 
that agricultural output for soff- time can be increased more expediently with 
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greater attention given to the improvement of output on already developed 
lands than diverting resources to the development of new uiblands. 
On the other hand, there may be very good reasons for continuing upland 
development activities on other than financial grounds. There may, in fact, 
be considerable need for coruity development activities which include up­
land development. That is to say when considered in a total systems context 
including the. need for new roads, consumer services, and general improvement 
in the quality of life, one might conclude in this sense that community 
benefits would exceed community costs even thoug- there may be many alter­
native investent projects which would show a hiter rate of return. 
Sumniry of Policy Recoamendations 
Although the policy recomendations have been spelled out in the text 
above, they are rather scattered and it would be well to ha~v, then summarized 
briefly for the more casual reader. They will be listed here in approximately
 
the same order they appear in the text above. 
The recommendations are: 
1. To develop a classification system for forest land which obviates
 
the need to cut down new, partially developed forest land.
 
2. The land reform laws which outlaw tendency should be relaxed some­
what to allow leasing arrangements which contribute to the mutual wel­
fare of landlords and tenants to exist lawfully. 
3. To develop a credit institution to finance private land purchase 
and development. 
4. To institute a regular periodic review of the three Cheongbo 
limitation on land ownership and when it appears to be inhibiting 
growth, revise it upwards. 
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5. In order to make government investment in land development more 
effective, allocate funds for the development of roads which are capable 
of moving rototillers and other light equipment to newly developed
 
land.
 
6. Consider the possibility of importing more food as a means of 
controlling expected future relative food price increases. 
7. Crops most likely to be profitable on r)ewly developed upland are 
barley, wheht, sweet potatoes, vegetables, mulberry, grapes and pears. 
The analysis indicates that new upland development in any case is 
quite marginal from an economic point of view. 
8. Since a relatively small increase in yields (10%) will make a 
substantial diffarence in the economic viability of upland crops, 
output increasing technological development should be vigorously 
pursued. 
APPENDICES
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Appendix 1
 
Wable 1. Total Land Area Distributed by Types of Use, Korea, 1969,
 
Classification Total area Upland region 	 Single crop Double crop
 
region2 region3
 
Total land area 1,847.7 2,597.8 20027.0 5,222.9
 
Paddy
 
Single Crop paddy 646.9 105.2 284.7 257.0
 
Double crop paddy 646.9 32.1 86.0 528.8
 
Total paddy 1,293.7 137.3 370.5 785.9
 
Upland 1,036.7 263.7 246.0 527.0
 
Total cropland 2,330.4 401.0 616.5 1,312.9
 
Forest land 6,682.6 1,957.3 1,171.6 3,557.2
 
Convertible 4 321.2 80.. 74.5 165.9
 
Forest reserves 5,940.3 1,764.2 944.6 3,231.6
 
Other 421.1 152.6
112.4 159.6
 
Industrial 8.5
 
Other lands
 
Urban area 680.1
 
Nonforest conserved
 
and miscellaneous 146.1
 
1Upland region is made up of provinces of Gangweon, Chungcheong Buk, and Jeju.
 
2Single crop region includes provinces of Kyeonggi, Chuncheong Nam, and Seoul City.
 
3Double crop region includes provinces of Gyeongsang Buk, Gyeongsang Nam, Jeolla Buk,
 
Jeolla Nam, and Pusan City.
 
4Nonfarmed uplands with a slope of less than 24 degrees are classified as convertiblc
 
forest land.
 
Source: MAI, Yt;-rbook of Agriculture and Forestry Statistics, 1970, and Kim 
Byeong Do, Kim 13ong Man, and Warren 11.Vincent, Projected Land Development and 
Related lrojoct; of Korea, pp. 5-6 (Progreis Report, Agriculture Sector Analysis 
Study, December 1971) 
APPENDIX I TABLE 2 -- AREA AND INDICES OF CULTIVATED LAND SOUTH KOREA, 1918-1968 
?rea Index 1918 100 
Year Paddy Upland Total Paddy Upland Total 
(hectares) (percent) 
1918 1,149,548 959,C71 2;107,619 i00.0 100.0 100.0 
1919 1,150,550 965,9,.9 2,116,499 100.1 100.8 100.4 
1920 1,148,313 961,635 2,109,948 99.9 100.4 100.1 
1921 1,150,238 962,766 2,113,004 100.1 100.5 100.3 
1922 1,149,968 958,312 2,108,280 100.0 100.0 i00.0 
1923 1,155,990 962,596 2,118,586 100.6 100.5 100.5 
1924 1,160,786 962,842 2,123,628 101.0 100.5 100.8 
1925 1,161,202 960,188 Z,121,390 101.0 100.2 100.7 
1926 1,165,957 955,254 2,121,211 101.4 99.7 100.6 
1927 1,176,401 943,705 2,120,106 102.3 98.5 100.6 
1928 1,182,992 940,505 2,123,497 102.9 98.2 100.8 
1929 1,187,851 937,245 2,125,096 103.3 97.8 100.8 
1930 1,195,986 932,847 2,128,833 104.0 97.4 101.0 
1931 1,198,219 924,574 2,122,793 104.2 96.5 100.7 
1932 1,205,578 922,695 2,128,273 104.9 96.3 101.0 
1933 1,208,486 926,626 2,135,112 105.1 96.7 101.3 
193' 1,211,764 924,876 2,136,640 105.4 96.5 101.4 
1935 1,217,352 923,215 2,140,567 105.9 96.4 101.6 
1936 1,219,707 91e.259 1.]38,9r6 106.1 95.9 101.5 
1937 1,227,204 914,125 2,141,329 106.8 95.4 101.6 
1938 1,237,594 916,510 2,154,104 107.7 95.7 102.2 
1939 1,245,042 917,536 2,162,578 108.3 95.8 102.6 
1940 1,244,830 913,662 2,158,492 108.3 95.4 102.4 
1941 1,241,419 908,688 2,150,197 108.0 94.8 102.0 
1942 1,233,077 905,336 2,138,413 107.3 94.5 101.5 
1943 1,216,711 825,070 2,041,781 105.8 86.1 96.9 
(Continued) 
APPENDIX I TABLE 2 -- (continued) 
Area Index 1918 = 100 
Year Paddy Upland Total Paddy Upland Total 
(hectares) (percent) 
1944-48 
-­
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1,223,339 
1,148,698 
1,149,644 
1,153,426 
1,152,395 
1,160,964 
1,187,392 
1,188,745 
1,192,929 
1,199,661 
827,125 
80G,357 
792,407 
789,065 
787,107 
789,410 
807,448 
8C3,122 
805,Z77 
812,678 
2,053,464 
2,054,055 
1,942,051 
1,942,491 
1,939,501 
1,950,374 
1,994,820 
1,991,867 
1,998,806 
2,012,342 
106.7 
99.9 
100.0 
100.3 
100.2 
101.0 
103.3 
103.4 
103.8 
104.4 
86.3 
84.1 
82.7 
82.4 
82.2 
82.4 
84.3 
83.8 
84.1 
84.8 
97.4 
92.7 
92.1 
92.3 
.92.0 
-92.5 
94.6 
94.5 
94.8 
95.5 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1,202,892 
1,206,245 
1,210,900 
1,223,096 
1,228,103 
1,261,140 
1,286,195 
1,287,111 
1,290,517 
1,289,317 
813,334 
818,548 
821,653 
839,573 
851,540 
909,874 
970,190 
1,005,965 
I.uZ1,392 
1,029,448 
2,016,226 
2,024,793 
2,032,553 
2,062,669 
2,079,644 
2,171,014 
2,256,386 
2,293,077 
_,31 2!/ 
2,318,765 
104.6 
104.9 
105.3 
106.4 
106.8 
109.7 
111.9 
112.0 
112.3 
112.2 
84.9 
85.4 
85.8 
67.6 
88.9 
95.0 
101.3 
105.0 
106.6 
107.5 
95.7 
96.1 
96.4 
97.9 
98.7 
103.0 
107.1 
108.E 
109.0 
110.0 
1909 1,282,969 1,028,105 2,311,077 
Source: Sung liwan Ban,"The Long-Run Productivity Growth in Korean Agricultural-
Development, 1910-1968,"Doctoral dissertation, University of :4innesota,
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APENDX IX'TABLE 3 -­ 'LAND UTILIZATION,-,SOUTH KOP-.A, 1918-1968 
Index of Multiple 
Crop Crop Area Cropping 
Year Area 1918=100 Index 
(hectares) 
1918 2,888,464 100.0 137.0 
1919 2,926,402 i01.. 138.3 
1920 2,938,675 101.1 139.3 
1921 2,944,971 102.C 139.4 
1922 2,952,210 102.2 140.0 
1923 2,956,051 102.: 139.5 
1924 2,972,866 102.S 140.0 
1925 3,019,559 104.5 142.3 
1926 3,046,660 105.5 143.6 
1927 3,069,299 106.3 144.8 
1928 3,086,359 106.9 145.3 
1929 3,150,538 109.1 148.3 
1930 3,208,775 111.1 150.7 
1931 3,226,385 111.1 152.0 
1932 3,212,622 111.2 150.9 
1933 3,292,482 114.C 154.2 
1934 3,356,958 116.2 157.1 
1935 3,366,535 111.6 157.3 
1936 3,330,209 115.3 155.7 
1937 3,308,762 114.6 154.5 
1938 3,302,498 114.3 153.3 
1939 3,137,323 108.6 145.1 
1940 3,281,462 113.6 152.0 
1941 3,289)960 113.9 153.0 
1942 3,045,426 105.4 142.4 
1943 3,223,047 111.6 157.9 
1944 
1945 2,931,619 101.5 
1946 2,713,886 941.0 
1947 2,764,615 95.7 
1948 2,847,985 98.6 
1949 2,924,663 101.3 
1950 2,845,247 98.5 
1951 2,626,136 90.9 
APPENDIX I TABLE 3 -- (continued) 
crop 

Year Area 

('ectares)
 
1952 2,733,309 

1953 2,892,087 

1954 2,949,916 

1955 3,008,356 

1956 3,073,975 

1957 3,074,031 

1958 2,984,839 

1959 3,003,599 

1960 3,013,001 

1961 3,107,966 

1962 3,166,485 

1963 3,236,442 

1964 3,345,089 

1965 3,550,039 

1966 3,452,696 

1967 3,497,526 

1968 3,516,758 

1969 3,544,804
 
Index of MuItiple
 
Crop Area Cropping
 
1918-10C Index
 
94.6 140.7
 
100.1 149.1
 
102.1 151.2
 
104.2 150.8
 
106.4 154.3
 
106.4 153.8
 
103.3 148.3
 
104.0 149.0
 
104.3 148.8
 
107.6 152.9
 
109.6 153.5
 
112.0 155.6
 
115.8 154.1
 
122.9 157.3
 
119.5 150.6
 
121.1 151.3
 
121.8 151.7
 
Source: Sung Hwan Ban, "The Long-Run Productivity Growth In
 
" Korean Agricultural Development, 1910-1968, 

Doctoral dissertatlon, University of Minnesota, 1971.
 
Appondix IVTabe 4. PrOJected Shifts inAgricultural Land Use Botween 
1970 and 1976 and 1981, Korea 
Classification 1970 1976 1981
 
(000s of hectares)
 
Agricultural land area 
Paddy 1,293.7 .. 1,248.7 1,249.0 
Upland 1,036.7 1,124.7 1,168.4 
Total farm land 2,330.4 2,373.4 . 2,417.4 
Anticipated shifts 1970-81 
Paddy 
Area added through tideland reclamations 27,7
 
Area lost to other uses 72.4
 
Upland
 
Area added thropgh upland reclamations 237.5
 
Area lost to other uses 
 105.8
 
Total farm land
 
Area added through reclamations 265.2
 
Farmland lost to other uses 178.2
 
Source: Author's interpretation of data reported by Kim Byeong Do, Kim Dong Min,
 
and Warren H. Vincent, Projected Land Development and Related Projects of Korea,
 
pp. 8-11. (Progress Report, Agricultural Sector Analysis Study, December 1970).
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APPINDIX 2 
Table 1, Data Used to Estinate Eouation (14). 
Year Arablea Food N:onfood Govt.b Faryc Farmd Ubanj- e 
Land Price Price Invest. Pot ul. Income zation 
Inidex Index 
1955 19 11.458 25.3 314.2 0 13.330 186.47 33.4 
1956 1967.123 34.6 43.2 0 13.454 176.73 39.7 
1957 2010.020 41.6 '48.9 0 13.592 198.17 40.8 
1958 2017.900 37.9 48.9 0 13.750 203.11 41.8 
1959 2020.79. 37.8 51.7 0 14.126 191.71 41.8 
1960 2026.914 113.2 53.8 0 14.559 197.24 41.7 
1961 2033.109 477 53.5 0 14.509 225.94 43.5 
1962 2066.013 51.6 57.3 154.561 15.097 201.54 42.9 
1963 207c.566 73.4 63.3 290.693 15.266 226.26 43.8 
1964 2178.238 101.7 84.2 403.899 15.553 262.69 44.4 
1965 2260.148 100.0 100.0 2436.235 15.811 250.56 44.8 
1966 2298.147 107.3 109.4 2151.041 15.781 277.31 46.0 
1967 2321.814 116.8 115.5 1331.695 16.078 246.76 46.5 
1968 2333.666 129.2 123.7 2014.651 15.908 249.28 48.3 
1969 2331.805 146.8 128.6 975.897 15.589 282.00 50.4 
ai 
al,000 hectares 
bl,00 IWon 
C100,000 persons 
dBillion Won 
ePercent 
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Table I Base Yields and Price for Selected Field Crops, Korea, Selected
 
Areas, (Kg/ha for Yield).
 
Barley Wheat Soy-: Whltel/ Sweet 
-
Garley 3-1 Beanv Potatoes Potatoes Millet Corn 
Gannweon 3-. 1,590 2,050 
 820 2,260 
- 680 1,640 
Chunocheono Buk 3-2 1,840 2,350 850 2,080 
- 720 -
Jelu Island 3-3 1,480 ,260 - ­ 5,540 1,080 
-
Gyeonaal I-I 1,900 12,580 670 2,480 
-
­ .
 
Chunncheono Nam I-2 2,170 2,450 820 - -	
­-
Double Croppina 2-0 2,128 2,365 719 2,003 4,739 794 -
Price: W/kn 36.4? 24.31 
 49.45 14.40 17.80 37.33 26.34
 
Source: 
 1965-69 Averane Yields reported In Yearbook of Agrlculture and
 
Forestry, 1970.
 
Prices for 1969 from KASS reports
 
Table 2 	Base Yields and Price for Selected Fruit Crop and Mulberry 
Korea Selected Areas, (Kq/ha for Yield) 
Apple Peach Grape Pear Persimmon Mulberry 
Ganrwoon 3-1 - ­ 6,590 212
 
Chunncheonq Ruk 3-2 7,500 4,400 - ­ -	 222 
Jeju Island 3-3 
- 14,430 
- - -
Gyeonnql I-I ,0 - 11,020 - - 232 
Chunncheonn Nam 1-2 7,450 3,050 6,020 7,030 - 179 
Double Croppinn 2-0i12,606 7P809 5,88( 9,836 7,411 210 
Price W/ki 43.20 132.00 58.93 43.52 27.07 418 
Source: 
 1965-6q averane yields reported in Yearbook of Agriculture and
 
Forestry 1970. Prices from KASS reports
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Appondix 3 Table 3. 	Base Yield for Three Selected Vegetables, Korea,
 
Selected Areas, kg/ha
 
Chinese Cahbaqe Radish Red
I. Pepper
 
Gannwoon 3-1 11,670 12,690 1,790
 
Chunncheonq Buk 3-2 11,920 12,800 2,050
 
Jo.ju Is!and 3-3 15,950 19,220 2,560
 
CGyeonnqi I-I 12,250 13,140 2,170
 
Chunacheonn Nam 1-2 11,670 12,560 1,860
 
Double Croppinn 2-0 11,227 13,484 1,908
 
Price W/ko 	 12.26 10.93 305.86
 
Source: IQ65-69 Average Yields reported inYearbook for Anriculture and
 
Forestry 1970. Prices from KASS reports
 
Appendix 3 Table 4. Distribution of Farmer's Development Costs by
 
Year for Fruit Crops and Mulberry (Won/Ila)
 
Additional T Additional Pla'nts Total 
Year Lime Compost Fertilizer Fruits Mulberry Fruits Mulberry_ 
1 4,000 5,000 4,000 58,400 4,500 71,400 17,500 
2 0 4,000 3,000 0 0 7,000 7,000 
3 0 3,000 2,000 0 0 5,000 5,000 
4 0 2,000 1,000 0 0 3,000 3,000 
5 0 1,000 0 0 0 1,000 1,000 
6 0 0 0 0 0 0 0 
7 0 0 0 0 0 0 0 
8 4,000 0 0 0 0 4,000 4,00) 
9 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 
11 0 0 0 0 0 0 0 
12 0 0 0 0 0 0 0 
13 0 0 0 0 0 0 0 
14 4,000 0 0 0 0 4,000 4,000 
15 0 0 0 0 0 0 0 
16 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 
20 4,000 0 0 0 0 4,000 4,000 
Appendix 3 Tablo 5. Distribution of Farmer's Development Cots by
 
Year for Grain and Vegetables (Won/Ha) 
Additional Additinnal 
Year Lime Compost Fertilizer Tota] 
1 6218 8090 4000 18,218 
2 0 6000 3000 9,000 
3 0 4000 2000 6,000 
4 6218 2000 1000 9,218 
5 0 0 0 0 
6 0 0 0 0 
7 6218 0 0 6,218 
8 0 0 0 0 
9 0 0 0 0 
10 6218 0 0 6,218 
11 0 0 0 .'0 
12 0 0 0 0 
13 6218 0 0 6,218 
14 0 0 0 0 
15 0 0 0 0 
16 6218 0 0 6,218 
17 0 0 0. 0. 
18 0 0 0 0 
19 6218 0 0 6,18 
20 0 0 0 0 
47
 
Appendix 3 Table 6, Farm Labor Availability and Utilization by One-Tenth
 
Year Periods, Gyeonggi do. (Hours)
 
P Farm Labor Labor Used Other Farms Unused 
PerHod vours Avmllabli on Crons Labor Farm Labor 
I 102,079,017 4,429#056 15,204,675 82,445,286 
7 110,255,039 I,317,F363 16,422,494 82,514,682 
129,772,693 27,715,027 15,244,668 86,312,998 
4 162,048,275 47,032,329 15,5"'0,412 99,465.534 
5 155,021,357 111,490,317 15,396,,395 28,134,145 
6 112,80f097 88,327,957 15,39,185 9,081,955
 
119,020,012 49,453,22 15,147,913 54,418,811
 
8 161,555,895 64,162,f:?4 15,647,167 81,746,044
 
9 122,093,165 68,104,980 15,314,331 38,073,854
 
10 103,932,480 16,125,586 15,480,749 72,326,145 
Appendix 3 Table 7. 	Farm Labor Availability and Utilization by One-Tenth
 
Year Periods, Chungnam do. (Hours)
 
Period Farm Labor Labor Used Othor Farms UnusedIours Availlable On Cro, { Labnr Farm Labor 
I 119,024,269 5,122,157 29,522,998 84,379,114 
2 128,557,520 14,925,531 31,687,643 81,744,346 
3 151,315,130 34,241,729 29,600,650 87,472,751 
4 188,Q/48,501 50,046,785 30,104,316 108,707,400 
5 180,755,105 128,924,244 29,696,231 21,934,630 
6 131,534,309 88,976,i20 29,808,736 12,659,533 
7 138,777,490 50,991,442 29,412,781 58,373,267 
8 188,374,385 69,824,401 30,382,185 88,167,799 
9 142,360,791 72,578,618 29,735J916 40,046,257 
10 121,185,408 16,701,304 3U,059,051 74,425,053 
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Farm Labor Availability and Utilization by One-Tenth
 Appendix 3 Table 8. 
 (Hours)
Year Periods, Double Cropping Region. 

Farm Labor Labor Used Unuseoother Farms 
Period lours AvaIlahlo on Crons Lnbor Farm Labor 
1 
2 
3 
4 
5 
'I 565005,943 
610,260,109 
718,290,051 
896,)34,949 
858,041,054 
21,676,891 
90,524,699 
214,338,165 
258,354,035 
719,141,296 
46,109,451 
49,802,589 
46,230,730 
47,157,926 
46,692,372 
497,219,601 
469,932,821 
457,721,156 
591,422,988 
92,207,386 
6 
7 
8 
9 
10 
624,391,250 
j58,774,110 
894P2091532 
675,783,972 
575,264,832 
422,397,101 
252,395,883 
359#9080229 
377,179,073 
84,761,718 
46,696,284 
45,)37,313 
47,451,343 
46,441,990 
46,946,666 
155,297,865 
360,440,914 
486,850,060 
252,162,909 
443,556,448 
Table 9. Farm Labor Availability and Utilization by One-Tenth
 Appendix 3 

Year Periods, Gangweon Jo Region. (Hours)
 
Unused
ther Farms
Labor Used
Farm Labor 
 Farm Labor
Labor
PorFod lours Available on Crons 

6,441,147 47,548,391
1 54,980,841 991,303 

4,558,583 6,957,051 47,868,899
2 59,394,533 

6,458,089 49,037,198
69,896,949 14,401,662 

56,520,089
4 87,280,929 24,173,219 6,587,611 

18,511,454
5 83,496,147 58,462,116 6,522,577 
3,868,440
6 60,750,637 50,368,074 6,523,123 

23,572,415
7 64,105,440 34,115,025 6,417,100 

41,756,456
8 87,015.718 38,630,663 6,628,599 

6,487,600 28,578,403
9 65,760,673 30,694,670 
 43,087,404
1 55,970,136 6,333,632 6,558,100 

1"9
 
Appendix 3 Table 10. Farm Labor Availability and Utilization by One-Tenth
 
Year Periods, Chungbug do Region. (Hours)
 
InrInd F'arm LaborIlours Avai lable Labor Used on Crons Other FarmsLDbor UnusedFarm Labor 
.1 
2 
3 
4 
5 
64,56i,611 
69,740,735 
82,OP5,846 
102,501,300
'8,056,524 
2,371,354 
9,006,045 
23,420,537 
36,721,890
86,812,319 
2,341,030 
2,528,534 
2,347,187 
2,394,262
2,370,625 
59,855,227 
58,205,656 
56,318,122 
63,385,148
8,873,580 
6 
7 
71,355,136 
75,284,393 
56,786,430 
42,159,956 
2,370,824 
2,332,290 
12,197,882 
30,792,147 
8 
9 
I0 
W.2,189,852 
77,228,272 
65,740,992 
51,372,552 
42,535,454 
9,271,822 
2,409,159 
2,357,913 
2,383,536 
48,108,141 
32,334,905 
54,085,634 
.Appendix 3 Table II. 	Farm Labor Availabil-y and Utilization by One-Tenth
 
Year Periods, Jeju do Region. (Hours)
 
Period Farm Labor LaLor Used 
 Other Farms Unused
Hours Available on Croos Lahor Farm Labor
 
I 16,155,491 
 1,512,735 2,574,427 12,067,332

2 17,449,469 4,000,537 2,781,706 10,667,226
 
3 20,538,422 7,383,186 2,582,201' 
 10,573,035

4 25,646,505 8,274,046 2,633,q89 14,738,470

5 24,534,392 17,743,375 2,607,986 4,183,031
 
6 17,853,528 13,719,694 2,608,204 1,525,630

7 18,836,654 7,314,837 2,565,812 
 8,956,005

8 25,568,578 10,202,810 
 2,650,378 12,715,390
 
9 19,323,025 10,627,180 2,594,001 6,101,844

10 16,448,832 2,557,470 
 2,622,190 11,269,172
 
10 
Appondix 3 Table 12, 	 Present Value of Twenty Year Net Cash Flow for
 
Selected Enterprises by Region (W/ha)&L
 
rntnrpr 
Ronlon .Douh 
" .ynonnql Chunnnnrn 
i0 
Cron (annwnon Chunqbuk Jelu 
larley 
Wheat 
Soybeans 
Whife Potatoes 
Sweet Potatoes 
161,831 189,787 185,438 129,736 155,621 
111,041 103,687 98,881 81,062 98,033 
45,897 64,000 51,822 64,000 67,619 
5,943 - - 1,910 2,324 - 640 
- 109,202 - -
118,347 
36,382 
-
-
133,550 
Millet 
Corn 
Chinese Cabbano 
Radish 
-
-
328,426 
435,644 
-
-
311,221 
414,876 
46,059 
-
298,085 
447,966 
34,440 
316r 
311,221 
419,532 
38,516 
-
318,635 
423,472 
75,212 
-
438,158 
653,361 
Pod Pener 	 2,702,008 2,311,023 2,371,566 2,222,740 2,550,665 3,193,893
 
Barley .AC. Cabbaae 525,027 526,240 517,686 475,451 508,531 582,379 
Flarley & Radish 646,586 639,407 668,.47 584,029 614,134 806,427 
Wheat & C. Cabbane 474,248 463,213 454,808 427,070 451,450 509,314 
Wheat & Radish 581,445 553,325 581,606 535,362 556,268 724,479 
Soyboan A C. Cabbame 482,774 400,480 384,707 410,013 421,043 -
Soybean ? Radish 516,359 513,647 528,5601 518,307 523,695 -
Wheat P White Potato-is 151,829 - 121,348 118,236 132,240 -
Apple -73,039 -73,833 -74,985 - -73,844 . 
Peach - -98,634 -139,933 - -110,349 -
Grane 	 691,4C5 344,989 335,912 - 927,762 
Pear - -17,717 4,018 - - -
Mulborry 155,73 1 4,105 140,25 147,878 -
I/ 1969 prlces
 
Appendix-3 rTable 13. L.P. Solution for Korea (1969 oricos).
 
-- - iscountod 1otal 
Not Cash Flow 
iot Utilized Land (10)3 Won)Enterprlse or Activity Utilized Land 

-
C Land 4-,-173 28.) 17,073
3,337 .
Barley 
 0 56,706Wheat 534
Sweet Potatoes 2,726 0 364,07 
13,557,5'42
Ro(i Pepper 5,353 0 
5,677,408
Elarloy/C. Cabbaqo 10,706 0 
0 7,418,229
Barley/adish 10,706 
 947,.19
Wheat/W;. PotatoeS 7,811 0 

30,.22 13,-878 22,161,781C2 LandGrapes 4 #,77 2,210,58 
10,9972,737
Pears 1,867,661
Chinese Cabbage 5,772 
 2,705,494
5,772
Radish 14,574,056
5,772
Rled Pepper 
 792 ,9855,759
Mulberry 

50 200,72571,695 '37B78lotal 

Appendix 3 Table 14. L.P. Solution for Korea (1970 prices).
 
_ l Discounted rotalII-

Net Cash Flow 
Not Utilized (1000 W)Enterprise or Activity Utllzod 

58,389,609.9
CI Land 41,173 0 
 732, 15.7
Barley 3,267 

40.848. I
Soyboar.s 308 

71,048.9
White Potaotes 296 
 1,565,703.1SweeT Potaotes 10,537 

9,456,881.8
Barloy/C. Cabbago 10,706 

I02,552,634.8
Barley/Radish 10,678 
 28,068.2
28
Soybean/Radish 

33,942,109.3
Red Popper 5,353 

33,920 .!0,481 51,311,747.5
C2 Land 
 103,020.7
2pplW. 2,737 

2,309,962.3
Grapes 4,710 
 54,439.8
Pears 3,398 
 3,909,54.5
Chinese Cabbage 5,772 

5,431,077.8
Radish !,772 
 36,487,932.2
Rod rappor 5,772 
 1.716,160.2
Mulberry 5,759 

109,701.357 4
Total Land .75,093 10,481 

Appendlx 3 Table 15. 	 Labor Returns from Ulpland Development Program 
Under Alternative Assumptions, by Region,
W/hou r.;/ I/I 
Region Land Deve I osren- Labor Annual Crop Labor 
1969 Prices '9Y0O0Pr-ices 1970 Prices 1969 Prices 1970 Prices 1970 Price, 
& subsidy & Subsidy 
,ycon;gI 102.6 221.5 223.3 !55.6 137.0 120.0 
Chunc nia 84.8 202.9 209.5 136.8 91.2 89.4 
rY)ubl, Crop 80.3 169.0 211.4 148.6 316.4 351.0 
Ch unqb ukr V3.7 233.0 229.8 66.0 162.2 123.1 
Jeju .. 122.0 266.9 317.2 102.8 185.6 275.5 
I/ Compute as follows: 
Hourly labor return Discounted Net Cash flow X Capital Recovery Faclor
l lHours 
 ot Labor
 
Appendix 3 Table I. 	L.P. Solution for Korea (1970 prices plus subsidyY
 
Discounted Total 
Enterprise or Avtlvlty Utilized Not Utilized Net Cash Flow 
. . _ ___ _ __(1000 W) 
C Land 
 41,173 0 	 78,447,753.5
 
Barley 
 1,005 	 689,875.3
 
Wheat 
 615 290,840.7
 
Soybeans 462 
 306,169.4

Swet Potatoo3 1,,553 I,082,555.9
 
Rod Popper 
 5,190 12,528,743.1
 
Barley/C. Cabbage 10,706 
 20,767,595.3
 
Barley/Radish 10,678 
 29,566,898.9
 
Soybean/Radish 	 28 
 57,526.2
 
Whoat/W. Potatoes 10,936 ._13.155,548.7
 
C2 Land 
 38,975 5,426 66,525,491.7
 
Apples' 
 4,222 2,571,374.3
 
Peaches 
 3,570 	 1,979,674.4
 
Grapes 
 4,710 4,757,984.5
 
Pears 3,398 
 2,084,149.8
 
Chinese Cabbage 5,772 7,177,173.7
 
Radish 50772 
 8,434,825.1
 
Rod Pepper 5,772 34,753,569.8
 
Mulberry 	 5.759 
 4.766.740.1
 
Total 80,148 5,426 149,973.245.2
 
G:ovorn en Subsldy 100258.2
 
(1000 W ) . .. 	 ._ J
 
